Objective: To describe the non-classical manifestations and quality of life in patients with primary hyperparathyroidism (PHPT). Subjects and methods: We evaluated non-classical manifestations and quality of life of 22 patients with PHPT using the SF-36 questionnaire according to the time since diagnosis. Results: In the scores of quality of life, a significant difference was found comparing the groups with previous and recent diagnosis of PHPT in terms of functional capacity (39 + 22.83 vs. 76.25 + 22.37 
INTRODUCTION

I
n the past, primary hyperparathyroidism (PHPT) presented extreme manifestations of excess para thyroid hormone, including marked hypercalcemia, osteitis fibrosa cystica, advanced renal disease, and neu ropsychiatric disorders. However, the clinical presenta tion of hyperparathyroidism has dramatically changed partly due to the introduction of routine calcium serum measurements since 1970. Today, PHPT is more often presented as asymptomatic hypercalcemia (1) .
A less common presentation of asymptomatic PHPT is characterized by normal serum calcium levels and high levels of parathyroid hormone (PTH) in the absence of an apparent secondary cause of elevated le vels of PTH. This normocalcemic variant may represent an early manifestation of PHPT (2) .
Signs and symptoms of hyperparathyroidism large ly reflect the effects of hypercalcemia and may involve multiple organs and systems (3) . Manifestations of PHPT in nonclassical organs have been reported with involvement of the cardiovascular, gastrointes tinal, neuropsychiatric systems, and glucose metabo lism (4, 5) .
Gastrointestinal symptoms include constipation, anorexia, nausea, vomiting, and abdominal pain. Pan creatitis and peptic ulcer disease are also associated with hypercalcemia. However, the pathophysiological mechanism of this association remains uncertain (4, 6) .
Despite the increasing evidence that PHPT may contribute to increased cardiovascular morbidity and mortality, the etiopathogenic mechanisms of this as sociation are still not completely understood. Various abnormalities have been found in conjunction with PHPT, including hypertension, premature atheroscle rosis, valve calcification, left ventricular hypertrophy, and arrhythmias (4, 5) .
The excess PTH secretion seems to be involved in the deterioration of the secretion and sensitivity to in sulin, resulting in a high frequency of worsening of glu cose tolerance and diabetes mellitus type 2 (5,7).
Recent descriptions of PHPT include examples of welldefined neurological and psychiatric syndromes, ranging from signs of muscular atrophy to complete psychosis.
However, these manifestations are not a typical pre sentation of the illness, and reports suggest that many patients with PHPT discover the disease in the course of biochemical screening, and present vague and non specific symptoms (fatigue, weakness, lassitude, anxiety, and depression) (4) .
Primary hyperparathyroidism is a frequent endo crine disorder in the elderly population (8) . As life expectancy is increasing worldwide, the incidence and prevalence of PHPT is likely to continue to increase in this age group. Therefore, it is necessary to conduct further studies on PHPT and quality of life.
SUBJECTS AND METHODS
The study included patients newly diagnosed with PHPT and patients with previous diagnosis of PHPT who were followed up at our institute, totaling 22 patients.
Primary hyperparathyroidism was defined as hyper calcemia confirmed after two measurements (serum calcium > 10.3 mg/dL, albumincorrected in the pre sence of hypoalbuminemia), and intact PTH above 52.5 pg/mL, which corresponds to the 75 th percen tile after exclusion of severe bone diseases, other causes of hypercalcemia and elevated PTH, such as second ary hyperparathyroidism (chronic renal failure GFR MDRD ≤ 60 mL/min/1.73 m 2 , rickets, osteomalacia, and hepatobiliary diseases), benign familial hypercalce mia, cancer, use of thiazide diuretics and lithium (1, 2) .
The patients were referred to the interviewer and answered a quality of life questionnaire, the Brazilian version of SF36. The questionnaire contains 36 items, 35 of them grouped into eight dimensions, and a last item that assesses changes in health over time. For each dimension, items are coded, aggregated, and trans formed into a scale from zero (worst state of health) to 100 (best state of health).
The nonclassical manifestations of PHPT evaluated were: high blood pressure (HBP), diabetes mellitus type 2 (DM2), pancreatitis and peptic ulcer (gastrointestinal disorder -GID), depression and cardiovascular disea ses (CVD), such as angina, acute myocardial infarction, and cardiac arrhythmias. The presence of these disor ders was assessed by means of medical records and the questionnaire.
The diagnosis of depression was assessed using a questionnaire specific for depression, the Portuguese version of the "Structured Clinical Interview for DSM Disorders" (SCID).
Statistical analysis was performed with age, cal cium and PTH levels, and made up a subdivision of G1 for patients with previous diagnosis (10 patients, from whom 7 patients had been diagnosed more than 12 months before, and the other 3 patients had been diagnosed less than 12 months before), and G2, for the group of newly diagnosed patients (12 patients).
All patients signed an informed consent form. This study was approved by the Research Ethics Committee of the Agamenon Magalhães Hospital.
Statistical analysis
Data analysis was performed obtaining percentages of categorical variables and the mean and standard devia tion of numeric variables with Student's t test.
Data were entered in EXCEL spreadsheets, calcu lated using the SPSS software (Statistical Package for the Social Sciences) version 15, and EPIINFO version 4.6 for DOS. The margin of error used for statistical decisions was 5.0%.
RESULTS
The 22 patients analyzed with PHPT had a mean age of 64.05 years ± 11.61 years (Table 1) , and 95.5% were postmenopausal women.
There were no significant statistical differences bet ween the two groups in the evaluation of nonclassical manifestations of PHPT: 81.8% (18/22) 
DISCUSSION
In the present study, a high prevalence of hypertension in patients with PHPT was found, and this finding is corroborated by others (9,10). Because of the relatively high incidence of hypertension in patients with PHPT, this possibility should be taken into account in the diagnostic investigation of hypertensive patients (10) .
No history of cardiovascular disease among patients with PHPT was detected in our study. However, some studies show an increased cardiovascular risk in PHPT (11, 12) , as well as increased mortality, and fatal and nonfatal cardiovascular disease (13) .
Studies have shown an increased prevalence of diabetes among patients with hyperparathyroidism (14, 15) . Earlier reports showed a prevalence of diabetes mellitus of about 8% in PHPT (16) . In the pre sent study, a much higher prevalence of diabetes mellitus type 2 was found in patients with PHPT, perhaps be cause it is not infrequent to find high prevalence of glu cose disturbance in patients of the mean age described in this study. Lower quality of life in mild primary hyperparathyroidism
Gardner and cols. found 14 patients with peptic ulcer disease (PUD) and one patient with acute pan creatitis in 100 patients who were analyzed in a retro spective study to determine the frequency of gastro intestinal symptoms in patients with PHPT (17). The incidence of pancreatitis in patients with PHPT varies from 1.5% to 12% (18) .
Nowadays, it is more difficult to prove this associa tion because hyperparathyroidism is presented in a mild form due to early detection of cases by means of rou tine measurements of serum calcium. In addition, PUD has become less prevalent after the advent of proton pump inhibitors.
Peptic ulcer disease was present in 4.5% of patients in this study, a prevalence lower than that found in the literature, but below the expectation of reduction in PUD cases. In relation to pancreatitis, no case was found, possibly because of the small size of the study.
Hypercalcemia related to hyperparathyroidism has been associated with mild neurological alterations, in cluding personality changes and depression (1) . This last disorder appears to be the most common neuropsy chiatric manifestation of PHPT. The degree of hyper calcemia can be correlated with levels of psychological change, but it does not occur in all cases (19) .
In the present study, depression was diagnosed in two times more patients with hyperparathyroidism than reported in the literature, and without correlation with serum calcium levels.
A recent study presented in the Annual San Diego Meeting of the ASBMR, on the prevalence of depres sion in PHPT and sustained benefit of parathyroid ectomy, found that depressive symptoms are more common and severe in patients with PHPT than in those without the disease, and parathyroidectomy resulted in a significant improvement in depression indexes (20) .
In the present study, statistical analysis of quality of life scores between the groups of previous (G1) and new (G2) diagnosis of PHPT showed a significant dif ference in functional capacity, limitation of physical as pects, general health, and vitality, findings that have not been described in literature so far.
A study assessed the quality of life using the SF36 questionnaire in 24 patients after parathyroidectomy. Worsening of eight domains was found before surgery compared with the national average, and after 6 months of surgery, there was a statistically significant improve ment in 6 of 8 domains (physical and social function, physical and emotional limitations, mental health, and energy) (21) .
However, Bollerslev and cols., in a randomized and controlled trial investigating the effects of parathyroid ectomy compared with clinical followup of asymptom atic PHPT, found no benefit of surgical treatment on morbidity and quality of life (22) .
Data on quality of life and many of the neuropsychi atric symptoms that may be associated with PHPT are difficult to be interpreted because many studies are ret rospective and susceptible to bias (23) . Although these symptoms may be difficult to interpret, there is increas ing evidence that patients with nonclassic symptoms of PHPT demonstrate measurable improvement after parathyroidectomy (24, 25) .
The present study has some limitations because it is a small series of cases without a control group and the exposure time to PHPT was evaluated by only ta king into account the time of diagnosis. Thus, it is not possible to determine the exact time of onset of this disease. A large longitudinal study with a control group would be necessary to prove it.
In conclusion, a significant difference was found in the domains functional capacity, limitations of physical as pects, general health, and vitality, when the group of new ly diagnosed patients with PHPT was evaluated in rela tion to the group with previous diagnosis. It is important to note that no similar data were found in the literature.
Although serum calcium and PTH levels were not significantly different between the two groups, their levels were higher in the group with previous diagno sis; therefore, the length of exposure to these metabolic changes may have favored poorer quality of life.
We conclude that PHPT has many facets, as evi denced by the controversies in the studies conducted to date. Further research is needed in the area.
Disclosure: no potential conflict of interest relevant to this article was reported.
